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One of the advantages of the exploding information revolution is the fast
dissemination of data.  Thanks to the expedient work of Duane Dimos of
Sandia National Laboratories, who served as one of the General Technical
Program Co-chairmen at the 9th International Symposium on Integrated
Ferroelectrics, we can bring you not only the complete list of talks and
poster presentations given at that meeting, but also a quite detailed report on
the exciting developments discussed at this conference, held 2-5 March in
Santa Fe.

In this issue we continue the listing of paper and poster presentations at the
10th International Symposium on the Applications of Ferroelectrics,
which took place 18-21 August 1996 at Rutgers University in New Jersey.
As you will see, the mere number of talks and posters is so high that these
conference papers took up more than half of the space available in this issue.

The Calendar of Events gives you a taste of what to expect in 1998 as far as
conferences are concerned.  On page 24 you will find out about the dates and
venues of the following meetings:

• 10th International Symposium on Integrated Ferroelectrics
   in Monterey, California

•  5th International Symposium on Ferroic Domains and Mesoscopic
   Structures at the Pennsylvania State University in Pennsylvania

•  International Symposium on Applications of Ferroelectrics in
   Montreux

•  European Conference on Applications of Polar Dielectrics in
   Montreux

•  Electroceramics VI in Montreux

•  2nd Asian Meeting on Ferroelectrics in Singapore

You will find details of these conferences in the next issue of the Ferroelec-
tricity Newsletter to come out at the end of July.  This listing of important
events in the field of ferroelectricity is not yet complete.  We encourage
organizers to send us information about upcoming meetings so that we can
offer our readers as comprehensive a list as possible.
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NINTH INTERNATIONAL SYMPOSIUM ON INTEGRATED
FERROELECTRICS (ISIF 97)

ISIF 97 PAPERS

The following is a list of titles and
authors of presentations given at the
Ninth International Symposium on
Integrated Ferroelectrics, held 2-5
March 1997 in Santa Fe, New
Mexico.

Plenary Session

Reliability of ferroelectric memories
using layered perovskites

C.A. Paz de Araujo

Current status and prospects of
MFSFTs and related devices

H. Ishiwara

Ferroelectric films for nonvolatile
memories and DRAMs

A.I. Kingon

Emerging technologies for ferro-
electric films and coatings

M. Sayer

Chemical Solution Deposition
Fabrication of ferroelectric
Bi4Ti3O12 thin films and
micropatterns by means of chemical
solution decomposition and electron
beam irradiation

S. Okamura, K. Mori, and T.
Tsukamoto

Characterization of self-patterned
SBNT thin films from photosensi-
tive solutions

H. Uchida, N. Soyama, K.
Kageyama, K. Ogi, M.C. Scott,
J.D. Cuchiaro, L. McMillan, and
C.A. Paz de Araujo

Effect of TiOx nucleation layer on
crystallization of sol-gel derived
Bi4Ti3O12 films

D.A. Neumayer, P. Duncombe, R.
Laibowitz, and A. Grill

The 9th annual ISIF meeting was held  2-5 March in Santa Fe, New Mexico.
The technical program chairs for the meeting were Duane Dimos and Bruce
A. Tuttle, both from Sandia National Laboratories in Albuquerque, New
Mexico.  This year's ISIF was the largest to date with nearly 300 attendees
and more than 160 submitted abstracts.  Roughly two thirds of the papers
were given as talks with the others presented as posters.

The meeting started with a plenary lecture session.  Carlos Araujo (Symetrix,
Inc.) began by describing the excellent progress being made in developing
FRAMs, based primarily on the layered perovskites typified by
SrBi2Ta2O9(SBT), for applications such as embedded memories, RF ID tags
and smart cards.  He also stated that the next principal challenge was to
obtain stable enough properties to permit 1T-1C architectures.  Hiroshi
Ishiwara (Tokyo Institute of Technology) then showed that good progress
has been made on developing field effect devices using Pb(Zr,Ti)O3(PZT),
SBT, and BaMgF4.  The devices typically require buffer layers between the
Si and ferroelectric films and need to demonstrate improved retention.
Angus Kingon (North Carolina State University) then discussed the excellent
progress that has been made in understanding numerous materials issues
associated with developing FRAMs using PZT and DRAMs using
(Ba,Sr)TiO3.  Finally Michael Sayer (Queen's University) presented work on
micromechanical devices that used thicker films (1-10µm).  One of the novel
processing aspects was the use of fine PZT powders in a sol-gel matrix to
more readily achieve thick PZT layers.

The session on nonvolatile memories included invited talks by Bob Jones
(Motorola), T. Otsuki (Matsushita), and D. Kim (Samsung).  This session
emphasized that steady progress is being made in the development of
FRAMs, which is still the key application for integrated ferroelectrics.  The
majority of the work worldwide is focused on the Bi-layered perovskites, but
significant work is still being done on PZT FRAMs.  Reducing the film
thickness to achieve 1.5V operation in memories appears reasonable, but will
require greater process control than has typically been demonstrated.  At this
point, the most serious issues seem to be associated with degradation of the
ferroelectric during the final stages of processing, particularly forming gas
anneals.  The first application of FRAMs will probably be for RF ID tags and
smart cards (Derbenwick, Celis Corporation), since these applications are
less demanding with respect to memory size.  The poster session also showed
that significant progress has been made in developing nondestructive readout
devices (Radiant Technologies, Fujitsu) and device simulators (KIST,
Symetrix Corporation).

New dielectrics for high-density DRAMs is the other most widely pursued
application for this class of thin films.  Invited talks in the DRAM session by
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Low-temperature crystallization and
ferroelectric properties of sol-gel
derived layer-structured perovskite
thin films

K. Kato, J.M. Finder, Y. Torri,
and S.K. Dey

Nontraditional solution routes to
ferroelectric materials

T.J. Boyle, H.N. Al-Shareef, C.D.
Buchheit, R. Cygan, M.A.
Rodriguez, B. Scott, and J.W.
Ziller

Thick layer deposition of lead-based
dielectric using diol-based chemical
solution approach

D. Liu and J. Galvagni

The development of diol-based
chemical solution deposition routes
for single-coat fabrication of PZT
thin films

R.W. Schwartz, T.L. Reichert, P.
Clem, D. Dimos, and D. Liu

Orientation development in 60/40
PZT thin films from metallorganic
precursors

J.L. Norton, G.L. Liedl, and E.B.
Slamovich

Development of new ferroelectric
source materials for MOCVD and
MOD

Y. Okuhura, M. Matsumoto, H.
Kadokura, and Y. Kojima

Chemical Vapor Deposition
ECR chemical vapor deposition of
(Ba,Sr)TiO3 thin films using liquid
source injection

P. Alluri, D. Tang, and S.K. Dey

SrBi2Ta2O9 ferroelectric films
prepared by photo-assisted

Paul Schuele (Micron Technology) and D.-H. Lee (Hyundai) described the
necessity of being able to integrate advanced dielectrics such as BST and
some of the technical difficulties associated with BST integration.  Even BST
dielectrics will be incorporated as 3-D capacitors, rather than planar struc-
tures, which will require the conformality of a chemical vapor deposition
(CVD) process.  Excellent progress has been made in this field as empha-
sized in the invited talk by K. Ono (Mitsubishi).  Improvements in the
deposition of BST films have also resulted in improved effective
permittivities for very thin films.  Schuele indicated, however, that Ta2O5
would be the first new dielectric to be incorporated in advanced DRAMs
(4Gb & 16 Gb), particularly since the issue of obtaining a conducive plug
that is compatible with the BST process has not been completely resolved.

The interest in ferroelectric (and related) thin films is still being fueled
primarily by nonvolatile memory (FRAM) and DRAM applications.  Signifi-
cant progress, however, is also being made in piezoelectric, pyroelectric, and
dielectric applications, as highlighted in sessions of each of these topics.  The
session on dielectric properties covered high permittivity films for use as
standard capacitors and voltage tunable capacitors.  PZT and BST thin films
are being evaluated for integrated passive components (Klee, Philips GmbH)
and decoupling capacitors (Bland, GEC Marconi).  The invited talk by D.
Ueda (Matsushita) discussed the excellent reliability  characteristics of
integrated BST decoupling capacitors on GaAs MMICs, which are now in
large-scale production.  In addition to traditional capacitor applications, the
strong dependence of permittivity on voltage for ferroelectrics is being
exploited to develop tunable devices.  The invited talk by Felix Miranda
(NASA Lewis) discussed how SrTiO3 (STO) films are being integrated with
high-temperature superconducting oxide films for tunable filters and phase
shifters.  Raymond (Sandia National Labs) and Mueller (SCT, Inc.) demon-
strated the substantial progress that has been made in improving the
tunability and reducing the loss of STO and BST films in characterizing
intermodulation distortion.

Ferroelectric thin films also offer tremendous potential for replacing bulk
ferroelectrics (i.e., BST) in infrared (IR) imaging systems.  This replacement
would significantly reduce the cost of these systems, while also improving
resolution and sensitivity, as discussed in the invited talk by Kevin Sweetser
(Texas Instruments). In the other invited talk, Neil Shorrocks (GEC Marconi)
showed that PZT thin films can be successfully integrated with fully metal-
lized ICs at a processing temperature around 450˚-480˚C, which greatly
simplifies the construction of fully integrated devices.  Paul Clem (Sandia
National Labs) described the excellent temperature sensitivity obtained by
incorporating an aerogel layer with a PZT film.  Use of an aerogel film
alleviates the need to form free-standing pixel structures, while providing
excellent thermal insulation.
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ISIF 97  --  continued from page 3metallorganic chemical vapor
deposition

A. Ignatiev, Q. Zhong, Y.M. Chen,
and X. Zhang

MOCVD of ferroelectric and
advanced dielectric thin films by
liquid delivery

J.F. Roeder, S.M. Bilodeau, R.C.
Carl, G.T. Stauf, I-S. Chen, and
P.C. van Buskirk

In-situ low-temperature MOCVD
growth of polycrystalline PZT/
RuO2/SiO2/Si heterostructures

C.M. Foster, G-R. Bai, C.
Bjorlander, and A. Wang

Multiwafer MOCVD systems for
ferroelectrics

M. Deschler, E. Woelk, D.
Schmitz, G. Strauch, and H.
Jurgensen

Performance of SrBi2Ta2O9 thin
films grown by chemical vapor
deposition for nonvolatile memory
applications

C. Isobe, M. Sugiyama, K.
Hironaka, K. Watanabe, M.
Tanaka, H. Yamoto, H. Yagi, and
T. Ami

The nonsolvent-based chemical
vapor deposition route to SrTiO3
and (Ba,Sr)TiO3 materials for
dynamic random access memory
applications

K. Vydianathan, A.E. Kaloyeros,
J.J. Sullivan, B. Han, L. Sullivan,
and J. Loan

Microstructure and properties of
PbZr1-xTixO3 thin films made by
one- and two-step metallorganic
chemical vapor deposition

T. Li, P. Zawadzki, and R.A. Stall

Increasing work is being done on integrating ferroelectric thin films with Si
MEMS devices to expand the range of applications for microelectro-
mechanical systems.  The invited talk by Paul Muralt (EPFL) discussed
numerous examples of integrated piezoelectric devices which utilized PZT
films.  The exciting use of piezoelectric (PZT) MEMS devices for
biomolecular separation applications was introduced in the invited talk by
Ronald McGlennen (University of Minnesota Medical School).  Talks by D.
Jenkins (University of Manchester) and T. Hidaka (HP Japan) also discussed
the development of microactuated cantilevers and high-density recording
media, respectively.

The session on testing and characterization covered a wide range of topics.
The initial invited talk by Sam Al-Shareef (Sandia National Labs/Micron)
demonstrated that fatigue can be viewed as a competition between domain
wall pinning and unpinning, and the nominally fatigue-free systems are ones
in which unpinning processes keep pace with pinning.  He also showed that
donor doping can be used to significantly improve the lifetime of PZT films
against resistance degradation.  The invited talk by Enrico Colla (EPFL)
further elucidated the fatigued state of Pt/PZT/Pt capacitors as having an
asymmetric polarization, based on piezoelectric measurements, which
suggested preferential near-surface domain pinning.  The invited talk by
Domokos Hadnagy discussed the characterization of PZT memories in a
production environment and showed how statistical testing can be used to
assess reliability.  Results from Northwestern University were presented in
which TEM studies were used to characterize space charge fields by electron
holography (Murray) and in-situ domain switching (Lin).  In-situ switching
studies were also carried out using atomic force microscopy, based on the
piezoelectric effect (Auciello, Argonne National Lab).  The resolution of
AFM permitted identification of individual domain switching events.  An
elegant X-ray interference technique was also presented for assessing the
domain orientation in epitaxial films (Foster, Argonne National Lab).

Individual sessions also focused on the three principal classes of fabrication
techniques used for depositing ferroelectric thin films: chemical vapor
deposition (CVD), chemical solution deposition (CSD), and physical vapor
deposition (PVD).  For applications with demanding requirements for
conformal coverage, such as high-density memories, CVD is the most
appropriate technique.  Significant progress in CVD of perovskites was
highlighted by the invited talks of Jeff Roeder (ATMI) for BST and PZT and
C. Isobe (Sony) for SBT films.  Commercial suppliers of CVD equipment
such as Varian/ATMI, Aixtron GmbH (Deschler), and Emcore (Li) are also
becoming more actively involved in the ferroelectric thin-film business.
Liquid source misted chemical deposition offers an alternative fabrication
approach (Solayappan, Symetrix).

CSD continues to offer a convenient and economical approach to fabricating
ferroelectric thin films.  This aspect is particularly important for high-
volume, low-cost applications such as passive components (e.g., decoupling
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capacitors), as emphasized by David Liu (AVX Corporation).  Both he and
Bob Schwartz (Sandia National Labs) also emphasized that CSD approaches
are ideal for building up relatively thick layers (~1µm), which are typically
required for such applications.  In addition, CSD approaches were shown to
offer easy methods for film patterning using either direct electron-beam
induced decomposition, as discussed in the invited talk by S. Okamura
(Science Institute Tokyo), or photo-sensitive solutions, as presented by
Uchida (Mitsubishi).  The invited talk by Tim Boyle (Sandia National Labs)
showed that the use of novel solution systems, such as pyridine based sols,
and designer precursors could offer advantages for film synthesis.  Control of
solution chemistry was also emphasized in the invited talk by Y. Kojima
(Kojunda Chemical) as the key to preparing improved precursors for
MOCVD.

The session on PVD had papers dealing with growth and in-situ integration
of materials by either Pulsed Laser Deposition (PLD) or sputtering.  The
invited talk by S. Aggarwal (University of Maryland) demonstrated success-
ful in-situ integration of a TiN barrier layer with a PZT ferroelectric by PLD.
In-situ monitoring and improved process control during ion beam sputtering
was the focus of the invited talk by Alan Krauss (Argonne National Lab),
who presented an in-situ ion beam technique for characterizing oxygen
content in films.  RF sputtering was also used for preparation of Bi-based
layered perovskites (J.-K. Lee, KIST), BST (Suu, ULVAC), and BaTiO3 (Su,
Rice University).

The session on device integration addressed numerous cross-cutting issues
for developing integrated devices.  The focus of the invited talk by Joe Evans
(Radiant Technologies) was on interlayer dielectrics and methods for mini-
mizing any detrimental effects on PZT capacitors.  Good work by S.
Madhukar (University of Maryland), Jeon (LG Semicon), Kuah (University
of Texas), and Nagata (Sharp) was presented on improved electrode stacks,
which are critical for optimizing properties and permitting high-density
integration.  Development of good dry etching processes for both the ferro-
electric and electrode layers remains a difficult issue (Cofer, Tegal), particu-
larly for materials like Pt (Milkove, IBM).  Degradation of ferroelectric and
dielectric properties after forming gas anneals is also a critical problem.  Han
(Yale University) suggested that the severity of the forming gas anneal was
related to the catalytic activity of the electrode material for decomposing H2.
Finally, the invited talk by Lorraine Francis (University of Minnesota)
described the development of integrated acoustic sensors and a methodology
for a solution approach that worked well in a multi-user (university) facility.

The 10th ISIF meeting will be held 1-4 March 1998 in Monterey, California.
The technical chairs for the meeting will be Orlando Auciello and Chris M.
Foster from Argonne National Laboratory.  The first call for papers will be in
August with abstracts due on 1 October 1997.

Duane Dimos, Sandia National Laboratories
Albuquerque, NM 87185-1405

ISIF 97  --  continued from page 4 Second-generation liquid source
misted chemical deposition
(LSMCD) technology for ferroelec-
tric thin films

N. Solayappan, L.D. McMillan,
and C.A. Paz de Araujo

Device Integration Issues
256BIT CMOS nonvolatile memory
using low fatigue/imprint PZT
capacitors

J.T. Evans, Jr., L. Boyer, B. Suizu,
W.L. Warren, B.A. Tuttle, G.E.
Pike, D. Dimos, R. Nasby, R.
Ramesh, R. Womack, S. Desu, G.
Menk, S. Collins, and S. Bernacki

New electrically conducting diffu-
sion barriers for direct integration of
ferroelectric capacitors on Si-CMOS

S. Madhukar, S. Aggarwal, B.
Yang, A.M. Dhote, and R.
Ramesh

Thermal stability of metal electrodes
(Pt, Ru, & Ir) on polycrystalline
silicon in ferroelectric capacitors

Y-C. Jeon, J-M. Seon, J-H. Joo,
K-Y. Oh, J-S. Roh, J-J. Kim, C.Y.
Kim, and Y-T. Choi

Interaction of Ir and IrO2 thin films
with polysilicon, W, and WSi2

S.H. Kuah, V. Balu, T-S. Chen, B.
Jiang, D. Hadad, B. White, R.E.
Jones, P. Zurcher, S. Gillespie,
and J.C. Lee

Pt-Rh based electrode with a novel
stacked structure for ferroelectric
memories

M. Nagata, S. Mitarai, Y. Ito, S.
Onishi, J. Kudo, K. Sakiyama,
S.B. Desu, H.D. Bhatt, D.P. Vijay,
and Y. Hwang

ISIF 97 PAPERS  -- continued
from page 3
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The effects of forming gas anneal on
the electrical characteristics of Ir-
electroded BST thin film capacitors

D. Hadad, T-S. Chen, V. Balu, B.
Jiang, S-H. Kuah, P.C. McIntyre,
S.R. Summerfelt, J.M. Anthony,
and J.C. Lee

Challenges for plasma etch integra-
tion of ferroelectric capacitors in
FeRAMs and DRAMs

A. Cofer, P. Rajora, and S.
DeOrnellas

Analysis of a fence-free platinum
etch process

K.R. Milkove and C.X. Wang

Integrated acoustic sensors
L.F. Francis

Top-electrode dependence of
forming gas annealing effects on
ferroelectric thin films

J-P. Han and T.P. Ma

New top and bottom electrodes for
SrBi2Ta2O9 ferroelectric capacitors

K. Katori, N. Nagel, K. Watanabe,
M. Tanaka, H. Yamota, and H.
Yagi

Influence of Ti content in the
bottom electrodes on the ferroelec-
tric properties of SrBi2Ta2O9

W. Hartner, V. Joshi, G.
Schindler, N. Solayappan, G.
Derbenwick, and C. Mazure

Dielectric Properties and Applica-
tions
High-frequency dielectric properties
of PLZT thin films

W. Williamson III, B.K. Gilbert,
H.D. Chen, and L.E. Cross

Ferroelectric thin films for inte-

grated passive components
M. Klee

ife and reliability of BST capacitor
integrated on GaAs MMIC

D. Ueda, T. Tanaka, and A. Noma

Materials specification for MCM-D
decoupling capacitors using PZ,
PZT, PLZT, and BST dielectrics

T.A. Bland, N.M. Shorrocks, A.
Patel, P.V. Dennis, R.V. Wright,
P.A. Whitaker, P.B. Kirby, A.
Hydes, M. Branfield, A.
Grantham, and M. Wedd

Influence of film structure on
dielectric properties of SrTiO3 and
BaTiO3 thin films for voltage-
tunable capacitors

M.V. Raymond, H.N. Al-Shareef,
R.W. Schwartz, D.B. Dimos, N.A.
Missert, and C. Mueller

Nonlinear properties of SrTiO3 thin
films at microwave frequencies

A.B. Kozyrev, T.B. Samoilova,
A.A. Golovkov, E.K. Hollman,
D.A. Kalinikos, V.E. Loginov,
A.M. Purdan, O.I. Soldatenkov,
G.A. Koepf, C.H. Mueller, and
T.V. Rivkin

High-temperature superconductor
(HTS)/ferroelectric tunable micro-
wave components for communica-
tion applications

F.A. Miranda, R.R. Romanofsky,
C.H. Mueller, R.E. Treece, and
T.V. Rivkin

Performance of coplanar barium
strontium titanium oxide thin film
phase shifters fabricated by reactive
ion etching

S. Stowell, W. Wilber, S.
Sengupta, T. Koscica, L.C.
Sengupta, and S.B. Desu

Pulsed laser deposition of ferroelec-
tric thin films for room temperature
active microwave electronics

A.C. Carter, J.S. Horowitz, D.B.
Chrisey, J.M. Pond, S.W.
Kirchoefer, and W. Chang

Growth and characterization of
SrTiO3 thin films for microwave
tuning applications

C.H. Mueller, D. Galt, R.E.
Treece, T.V. Rivkin, J.D. Webb,
and  H.R. Moutinho

On the voltage linearity and
scalability of thin film high capaci-
tance density devices using
[X(Ban1Srn2(Nb, Ta)10O30+(1-

x)SrTiO3] solid solutions
J.D. Cuchiaro, V. Joshi, C.A. Paz
de Araujo, and L.D. McMillan

Extra space charge in capacitor
structures based on SrTiO3 and
Ba0.5Sr0.5TiO3

A.I. Dedyk, L.T. Ter-Martirosyan,
O.G. Vendik, and B.M. Goltsman

Microwave properties of
YBa2Cu3O7-x/SrTiO3 planar
capacitors

A.B. Kozyrev, E.K. Hollman, A.V.
Ivanov, O.I. Soldatenkov, T.V.
Rivkin, C.H. Mueller, and G.A.
Koepf

Determination of dielectric permit-
tivity phase diagrams for oxygen-
containing perovskites by the use of
neural networks

R. Kulver and R.A. Guenther

Effect of measurement temperature
on the dielectric and ferroelectric
properties of various sol-gel derived
PZT thin films

F.S. McCarthy, K.C. McCarthy,

ISIF 97 PAPERS
-- continued from page 5

-- continued on page 7
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G. Teowee, T.J. Bukowski, T.P.
Alexander, and D.R. Uhlmann

Investigation of the effect of particle
size on the optical and electronic
properties of Ba1-xSrxTiO3 compos-
ite ceramics

L.C. Sengupta, J. Synowscyznski,
L.H. Chiu, E. Ngo

Preparation and characterization of
sol-gel derived Sn-doped ZrTiO4
thin films

G. Teowee, K.C. McCarthy, F.S.
McCarthy, T.J. Bukowski, T.P.
Alexander, and D.R. Uhlmann

Pyroelectric and Optical Applica-
tions
Pyroelectric properties of various
sol-gel derived PZT thin films

K.C. McCarthy, F.S. McCarthy,
G. Teowee, T.J. Bukowski, T.P.
Alexander, and D.R. Uhlmann

Platinum thin film bolometer for
surface temperature measurement of
a pyroelectric detector

S.B. Xiong, Y.M. Liu, and Z.G. Liu

DRAMs and Materials
Effect of Mn doping on the DRAM-
relevant properties of CSD pro-
cessed (Ba1-xSrx)TiO3 thin films

S. Hoffmann, M. Schumacher, and
R. Waser

Thin film deposition of barium
strontium titanate (BST) by
metallorganic deposition  (MOD)
technique

P. Jana and R.K. Pandey

Sol-gel barium strontium titanate
films for DRAMs and MMICs

A.S. Sigov, V.A. Vasiljev, K.A.
Vorotilov, L.I. Solovjeva, and M.I.
Yanovskaya

Piezoelectric and MEMs Applica-
tions
Piezoelectric and pyroelectric
properties of sol-gel derived ZnO
thin films

T.J. Bukowski, T.P. Alexander,
D.R. Uhlmann, J. Dawley, B.J.J.
Zelinski, K.C. McCarthy, F.S.
McCarthy, and G. Teowee

Piezoelectric properties of PZT and
AIN thin films for microactuators
and acoustic sensors

D. Dimos, B.A. Tuttle, J.A.
Ruffner, S.J. Martin, and K.W.
Schubert

Influence of the processing param-
eters on the piezoelectric properties
of sputtered lead-based ferroelectric
thin films

B. Jaber, G. Velu, E. Cattan, P.
Tronc, D. Remiens, and B. Thierry

Testing and Characterization
The effect of finite electrical resis-
tance on the polarization measure-
ment of ferroelectric capacitors

M. Brazier, M. McElfresh, S.
Mansour, and E. Paton

Polarizability-induced isotope effect
in displacive and order-disorder type
ferroelectrics

A. Bussmann-Holder

Asymmetric switching and imprint
in (La,Sr)CoO3/Pb(Zr,Ti)O3/
(La,Sr)CoO3 heterostructures

C.H. Choi and J. Lee
Imprint characterization of ferro-
electric capacitors using quasi-linear
fourier analysis

A.D. DeVilbiss, N. Solayappan,
and C.A. Paz de Araujo

Direct observation of potential

distribution across ferroelectric
capacitor using off-axis electron
holography

K. Honda and N. Abe
Temperature-dependent fatigue in
ferroelectric PZT thin films

E.N. Paton, S.A. Mansour, and A.
Bement, Jr.

Partial clamping effect on ferroelec-
tric integrated films' electrical
properties

L.P. Pereverzeva and Y.M.
Poplavko

Low imprint characteristics of
SrBi2Ta2O9 and SrBi2(Ta1-x
Nbx)O9

N. Solayappan, A. DeVilbiss, J.
Cuchiaro, V. Joshi, C.A. Paz de
Araujo, and G. Derbenwick

Fatigue behaviors of all sol-gel
derived RuO2-PZT-RuO2 ferroelec-
tric capacitors

G. Teowee, J.M. Boulton, S.M.
Hassan, K.C. McCarthy, F.S.
McCarthy, T.J. Bukowski, T.P.
Alexander, and D.R. Uhlmann

Chemical Vapor Deposition
Structural and electrical properties
of Ba0.5Sr0.5TiO3 thin films grown
by liquid source chemical vapor
deposition

W. Jo, D.C. Kim, H.M. Lee, and
K.Y. Kim

Fabrication and characterization of
BST thin films by liquid source
chemical vapor deposition

J-H. Joo, Y-C. Jeon, J-M. Seon,
K-Y. Oh, J-S. Roh, and J-J. Kim

Preparation and deposition mecha-
nism of Pt bottom electrode by

ISIF 97 PAPERS
-- continued from page 6

-- continued on page 8
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metallorganic chemical vapor
deposition for ferroelectric thin
films

J-H. Kwon and S-G. Yoon

Characterization of RuO2 thin films
prepared by hot-wall metallorganic
chemical vapor deposition

W-C. Shin and S-G. Yoon

Autostoichiometric vapor deposition
of ferroelectrics--The stoichiometry
of co-evaporations

R.C. Zhang and R. Xu

Chemical Solution Deposition
Improvement of electric properties
on doped PZT and SBT using a sol-
gel method

H. Ashida, T. Tamura, and S.
Ohtani

A novel method for preparing PZT
and other metal-oxide thin films
from solution

B-M. Gong, R.H. Estes, and F.W.
Kulesza

A novel propionate-based chemical
solution deposition method of La1-

x(Ca,Sr)xMnO3 thin films for
microelectronic applications

U. Hasenkox, C. Mitze, and R.
Waser

Chemistry of the alkoxy-derived
precursor solutions for layer-
structured perovskite thin films

K. Kato, C. Zheng, Y. Torii, and
S.K. Dey

Sol-gel processing of BaSrTiO3
films

D.A. Neumayer, P. Duncombe, R.
Laibowitz, and A. Grill

Processing effects on stoichiometry
of hydrothermally derived BaxSr1-

xTiO3 powders and films
E.B. Slamovich and R.K. Roeder

Preparation of self-patterned BST
thin films from photosensitive
solutions

N. Soyama, H. Uchida, K. Ogi,
and C.A. Paz de Araujo

Sol-gel derived ferroelectric-
ferromagnetic BiFeO3-PbTiO3 films

G. Teowee, J.M. Boulton, K.C.
McCarthy, F.S. McCarthy, T.J.
Bukowski, T.P. Alexander, and
D.R. Uhlmann

Physical Vapor Deposition
Preparation of Pb(Ti,Zr)O3/RuO2
multilayers in-situ by pulsed laser
ablation deposition

A. Iembo, F. Fusco, M. Allegrini,
E. Arimondo, A. DeBenedittis, A.
DiCristoforo, P. Mengucci, B.E.
Watts, and F. Leccabue

Electrical properties of SrBi2Ta2O9
thin films deposited by RF magne-
tron sputtering

S-S. Park, C-H. Yang, and S-G.
Yoon

The effect of ceramic target process-
ing on pulsed laser deposited thin
films of barium strontium titanium
oxide

S. Sengupta, L.C. Sengupta, J.
Synowcyznski, and L.H. Chiu

Characterization of heteroepitaxial
PZT capacitor

M. Suga, T. Okazaki, K. Imagawa,
M. Koguchi, and H. Kakibayashi

Device Integration Issues
Electronic properties of RuO2 thin
films

M. Allegrini, G. Mondio, F. Neri,
A. Iembo, and F. Fusco

Low-temperature processing (LTP)

for ferroelectric integration: Recent
progess

A.J. Kennedy

Microstructures and atomic behav-
iors of several metal electrode
systems on SiO2/Si annealed in O2
and N2 ambients: Pt/(POLY-Si,
TiN, and Ti), Ru/POLY-Si, and Ir/
(POLY-Si and TiN)

C.Y. Kim, H.J. Kwon, H.H. Kim,
J.S. Lee, and C.N. Whang

Electrode size effect on the ferro-
electric properties of RF magnetron
sputtered PZT thin films

T.S. Kim, D.J. Kim, J.K. Lee, and
H.J. Jung

The role of buffer layer in strontium
bismuth tantalate based ferroelectric
gate CMOS structures for nonvola-
tile nondestructive read-out memory
applications

M. Lim and T.S. Kalkur

Effect of oxygen stoichiometry on
the electrical properties of
La0.5Sr0.5CoO3 electrodes

S. Madhukar, A.M. Dhote, R.
Ramesh, A. Krishnan, and D.
Keeble

Development of a new annealing
process to allow new top electrode
materials for SrBi2Ta2O9 capacitors

K. Watanabe, M. Tanaka, N.
Nagel, K. Katori, M. Sugiyama,
H. Yamoto, and H. Yagi

ISIF 97 PAPERS
-- continued from page 7

For current information
on events

see the Web home page

http://
www.sp.nps.navy.mil
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PIEZOELECTRIC CRYSTALS FOR ELECTROMECHANICAL TRANSDUCTION

The Materials Division of the Office of Naval Research announces a program interest in the area of piezoelectric
crystals for electromechanical transduction.

This integrated science and technology thrust on transduction materials targets exploitation of a recently announced
research breakthrough with single crystals of relaxor ferroelectrics. Specifically, these crystals exhibit piezoelec-
tric strains exceeding one percent -- more than ten times that of conventional polycrystalline piezoelectrics. Their high
strain levels and their high electromechanical coupling (exceeding 90 percent) point to a revolution in acoustic
transduction made possible by these relaxor piezocrystals. A broad range of applications for these transducer materials
are readily envisioned. In the specifically naval arena, uses range from all forms of sonar -- surveillance, tacticial,
navigation, undersea weapons and diver-held -- to acoustic signature control (active mounts and acoustic coatings),
while other defense/civilian uses encompass aircraft control (rotorblade and airfoil shape), auditory noise suppression,
medical ultrasonics (diagnostic and therapeutic), machine tool control, and the like. While this program concentrates
on transducer materials and device issues, the program will be defined in conjunction with system application special-
ists, in order to insure rapid system application of materials/device science/technology innovations.

To provide an opportunity for the science and technology community to advise on how to exploit this research
breakthrough, a Planning Workshop on Piezoelectric Crystals will be held 14-16 May 1997 in the Washington, D.C.,
area. Details on participating in this open public workshop can be obtained from the Workshop Coordinator: Ms.
Vickie Michelson, Management Resources Incorporated, 1815 North Fort Myer Drive, Suite 509, Arlington, VA
22209, phone: (703) 243-1655, fax: (703) 312-8620, and e-mail: mrinc@erols.com. This workshop, along with
system application studies now getting underway, will contribute to formulating the precise size and scope of this
program thrust.

At present, we anticipate that the program will focus on innovative materials and device research that aims at

(1) devising cost-effective methods to synthesize the materials in the forms (bulk, film, fiber, multilayer, etc.) required
in applications
(2) understanding the basic origins of the macroscopic properties in order to optimize the materials performance, and
(3) inserting these materials into practical system applications.

Potential performers should summarize their proposed constributions in a three- to five-page concept paper that
describes the transduction materials science research and technology development proposed, as well as its expected
impact in the applications arena. Along with a rough order of magnitude of the proposed program's costs, these
concept papers should be submitted to: Dr. Wallace Arden Smith, Office of Naval Research, Materials Division, ONR
332, 800 North Quincy Street, Room 502, Arlington, VA  22217-5660, phone: (703) 696-0284, fax: (703) 696-0934,
e-mail: smithw@onr.navy.mil. Responses to these initial inquiries will be made on a continuous basis, and projects
will similarly begin continuously as meritorious research and development efforts are delineated.

PLANNING WORKSHOP

If you want a hard copy of the

Ferroelectricity Newsletter
you must let us know

by mail, phone, fax, or e-mail.
For mail/e-mail addresses and phone/fax numbers, please see page 1



10

Ferroelectricity NewsletterSpring 1997

ISAF '96 PAPERS

ISAF'96 PAPERS, Part II

The following is Part II of the titles
and authors of presentations given
at the Tenth International Sympo-
sium on the Applications of Ferro-
electrics, held 18-21 August 1996 at
East Brunswick, New Jersey. Part I
was published in the Winter 1997
issue.

Electrooptic devices/displays
Electrooptic applications of ferro-
electric liquid crystals

N. Clark

Self-assembly of optical patterns in
PMN

J.F. Scott and R.A. O'Sullivan

Co-fired piezoelectric multilayer
transformers

J.W.C. de Vries, P. Jedeloo, and
R. Porath

PLZT ceramics electrooptic modu-
lators for infrared solid state
Nd:YAG and Er:YAG lasers

M. Ozolinsh, K. Stock, R. Hibst,
R. Steiner, and T. Meijer

Liquid crystalline structures: From
molecules to devices

J.S. Patel

Electromechanical control: Novel
applications, relaxors, materials,
MLAs, and drives
PZT thin film actuator/sensor for
atomic force microscope

S. Watanabe, T. Fujiu, and T.
Fujii

The role of piezoceramic
microactuation for future JPL
mission applications

S. Thakoor, J.M. Morookian, and

J.A. Cutts

Braille display system using piezo-
electric actuators

R. Kormann and P. Gaucher

Optimization of the bimorph-based
double amplifier transducer under
quasistatic situation

B. Xu, Q.M. Zhang, V.D. Kugel,
Q. Wang, and L.E. Cross

Switching kinetics in normal and
relaxor ferroelectrics

V.Ya. Shur

Aging of the dielectric and piezo-
electric properties of relaxor PMN-
PT in the electric field biased state

J. Zhao, Q.M. Zhang, T.R.
Shrout, and L.E. Cross

Structure refinement and the local
polarization feature in tungsten
bronze ferroelectric relaxor lead
barium niobate

R. Guo, H.T. Evans, Jr., and A.S.
Bhalla

Development of high electrically
induced strain and low hysteric loss
compositions for actuators

S.M. Gupta, Z. Xu, and D.
Viehland

Practical consequences of the
extrinsic contributions to the
properties of the piezoelectric
ceramic sensors

D. Damjanovic, F. Chu, M.
Dimartin, H.S. Shulman, and N.
Setter

Low-lead-content peizoelectric
ceramics based on (Bi1/2Na1/

2)TiO3-NaNbO3-PbTiO3
T. Takenaka, T. Okuda, N.
Kondo, and K. Sakata

Low-sintering PZT ceramics for
advanced actuators

A. Schonecker, H.-J. Gesemann,
and L. Seffner

Antiferroelectric-to-ferroelectric
phase switching PLZST ceramics- I.
structure, compositional modifica-
tion, and electric properties

K. Markowski, S-E. Park, S.
Yoshikawa, L.E. Cross, and M-J.
Pan

Multilayer actuators for surface
mount applications

U. Kumar, A. Ritter, and B.
Rawal

Temperature-dependent characteris-
tics of Cerambow actuators

B.W. Barron, G. Li, and G.H.
Haertling

High-power piezoelectric character-
istics in PMS-PMN-PT

S. Takahashi, Y. Sasaki, and H.
Kawai

Characteristic P-E and S-E relation-
ships of hard PZT ceramics under
high drive conditions

P.J. Stevenson and D.A. Hall

Energy considerations of PZT
multilayer actuators under dynamic
driving conditions

A. Wolff, D. Cramer, H.
Hellebrand, C. Schuh, T.
Steinkopff, and K. Lubitz

Microelectromechanical Systems
Piezoelectric and pyroelectric
microsystems based on ferroelectric
thin films

P. Muralt

Electrical and mechanical properties
-- continued on page 11
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of PZT(54/46) thin films for silicon
micromachined devices

H.S. Kim, S. Zurn, and D. Polla

Lead zirconate titanate thick films:
Electrical properties and character-
ization by a LDV technique

P. Gonnard, L. Lebrun, and M.
Troccaz

Fabrication and evaluation of Nb-
doped PbTiO3 thin films for electro-
mechanical applications

R.C. Ibrahim, T. Sakai, T.
Nishida, T. Horiuchi, T. Shiosaki,
and K. Matsushige

Properties of PZT thin films as a
function of in-plane biaxial stress

J.F. Shepard, Jr., S. Trolier-
McKinstry, M.A. Hendrickson,
and R. Zeto

Infrared Imaging
Preparation and processing of sol-
gel PZT thin films for pyroelectric
devices

J.C. Gunter and A.I. Kingon

Liquid delivery MOCVD of PLT for
pyroelectric detectors

J.F. Roeder, P.C. van Buskirk,
and H.R. Beratan

Performance of a thin
Pb0.5Sc0.5TaO3 film pyroelectric
sensor

C. Bjormander, A.M. Grishin,
S.I. Khartsev, and K.V. Rao

Responsivity of four-layer pyroelec-
tric detectors

V.B. Samoilov and Y.S. Yoon

Sensors
Structure-property relationships for
Pb(Zr,Ti)O3 thin film microsensors

B.A. Tuttle, H.N. Al-Shareef, T.J.

Garino, D. Dimos, W.L. Warren,
T.J. Headley, and M.O. Eatough

A piezoelectric sensor performing
shear stress measurement in hydro-
dynamic flow

D. Roche, C. Richard, L. Eyraud,
and C. Audoly

Micromachining for integrated
piezoelectric sensor and decoupling
capacitor applications

D. Dimos, T.J. Garino, S.J.
Lockwood, H.N. Al-Shareef, and
B.A. Tuttle

The thermochemistry and nonohmic
electrical contacts of a BaTiO3
PTCR ceramic

D. Cann and C.A. Randall

Transducers and Composites
Langevin type of transducer, with
PZT ceramics, under high stresses
and large deformations

D. Guyomar, N. Aurelle, and L.
Eyraud

Effect of secondary phase dispersion
on mechanical and piezoelectric
properties of PZT-based
nanocomposites

H.J. Hwang, M. Toriyama, M.
Sando, and K. Niihara

Piezoelectric polymer actuator and
material properties

V.H. Schmidt, D. Brandt, D.
Rosenberg, F. Holloway, and A.
Vinogradov

Study on the PNN-PZT functionally
gradient piezoelectric actuator

J. Xu, X. Zhu, and Z. Meng

A linear motor using electrostrictive
heterogeneous bimorphs

W. Qun and M. Zhongyan

Wireless
Accurate networks for thin-film
piezoceramic resonators

A. Ballato and J. Ballato

Development of ferroelectric
materials for storage and wireless
applications

L.A. Wills, C.M. Foster, and R.
Jammy

2~10 GHz surface acoustic wave
unidirectional interdigital transduc-
ers and low-loss filters using anodic
oxidation technology

K. Yamanouchi, Y. Wagatsuma,
K. Aoki, T. Tsuji, and H. Odagawa

Microwave dielectric resonator
frequency control

Y.M. Poplavko, V.I. Molchanov,
and Y.V. Prokopenko

Dispersion of dielectric permeability
in layered ferroelectrics

A.S. Sidorkin and A.S. Sigov

Energy Storage
High performance capacitor dielec-
trics from chemically prepared
powders

I. Burn

Development and integration of
applique decoupling capacitors

T.J. Garino, D. Dimos, and S.J.
Lockwood

Electrical properties and phase
transformation in antiferroelectric
lead zirconate thin films

S. Trolier-McKinstry, K.
Yamakawa, and J.P. Dougherty

Lead-based relaxor ferroelectric
ceramics for high-performance, low-

-- continued on page 12

ISAF '96 PAPERS
- continued from page 10
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firing MLCs
Z. Gui and L. Li

High energy density thin film
capacitors

T. Barbee

Characterization
Characterization of the surface
potential of PZT films for an
electrostatic printing process

W. Hassler, H. Hulz, J.
Edelmann, and B. Ploss

Piezoelectric characterization of
Pb(Zr,Ti)O3 thin films by interfero-
metric technique

A.L. Kholkin, A.K. Tagantsev,
K.G. Brooks, D.V. Taylor, and N.
Setter

Scanning nonlinear dielectric
microscope for investigation of
polarization distributions

Y. Cho and A. Kirihara

Piezoelectric composites: A power-
ful tool to study physics

F.R. Montero de Espinosa

Origin of electric field induced
acoustic emission in ferroelectric
ceramics

Y. Saito

Processing/Novel Manufacturing
Solid freeform fabrication: Novel
manufacturing opportunities for
electronic ceramics

S.C. Danforth and A. Safari

Novel chemical processes for fine-
scale piezoelectric materials

W.J. Dawson, J.G. Darab, S.L.
Swartz, and D.A. Beckholt

Electric field processing of ferro-

electric particulate ceramics
C.A. Randall, C.P. Bowen, J. van
Tassell, and M. Matsko

Large-scale MOCVD reactors for
the processing of ferroelectrics

E. Woelk, D. Schmitz, G.
Strauch, and H. Jurgensen

Electrophoretic deposition of PZT
ceramic films

T. Sweeney and R.W. Whatmore

Preparation and piezoelectric
properties of Pb(Sc1/2Nb1/2)O3-
Pb(Zn1/3Nb2/3)O3-PbTiO3 solid
solution ceramics

N. Ichinose, Y. Hosono, and Y.
Yamashita

High permittivity ceramics for
medical ultrasonic transducers: A
study on the optimization of pro-
cessing parameters

A.S. James, W.W. Wolny, J.P.
Mercurio, M. Lethieq, and F.
Levassort

Intelligent process models for better
synthesis processes for ferroelectrics

R.E. Riman, M.M. Lencka, I.
Petrovic, and E.A. Gulliver

Selection of piezoelectric powders
for 0-3 piezoceramic polymer
composites

P.L. Tan, D.A. Hall, M.A.
Williams, and A.K. Wood

Novel Applications
Thermoacoustic refrigeration

S.L. Garrett

Preparation and properties of PZT
films on steel substrates fabricated
via a chemical solution deposition

S. Seifert, W. Grond, S. Merklein,
V. Muller, S. Wahl, D. Sporn,

and H. Beige

Electret accelerometer
S. Meschia, S. Taubner, and V.H.
Schmidt

Properties of lead-containing
perovskites oriented for application
in electronics and electrooptics

A. Sternberg, L. Shebanovs, E.
Birks, and M. Ozolinsh

Ferroelectric electron emission
phenomenon and its applications

G. Rosenman

POSTER SESSIONS
Memory and Ultrasonic Imaging
Epitaxially deposited SrVO3
conducting films

D.L. Ritums, D. Liu, N.J. Wu,
and A. Ignatiev

Depolarization field and fatigue in
ferroelectric thin films

V.V. Lemanov and V.K.
Yarmarkin

Ferroelectric thin films for multi-
layer structures on dielectric sub-
strates

V.P. Afanasjev, E.Yu. Kaptelov,
and I.P. Pronin

Resistance degradation in
Pb(Zr,Ti)O3 thin film decoupling
capacitors

H.N. Al-Shareef and D. Dimos

Effects of sol-gel processing param-
eters and substrates on crystalliza-
tion of potassium tantalate-niobate
thin films

D. Bao, H. Gu, G. Huang, and A.
Kuang

Study on polarization switching as a

-- continued on page 13

-- continued from page 11
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-- continued on page 14

function of composition in PZT thin
films

U. Belegundu

Nondestructive readout from thin
PbTiO3 film memory cell

A.M. Grishin, C. Bjormander,
V.I. Petrovsky, and K.V. Rao

90° domain rotation triggered by
180° domain reversal in epitaxial
PbTiO3 thin films

C. Bjormander, A.M. Grishin,
and K.V. Rao

Influence of SrTiO3 or Pt buffer
layer on the formation of perovskite
phases of Pb1-xLax(Zr1-y,Tiy)1x/4O3
or Pb1-xLaxTi1-x/4O3 films prepared
by pulsed laser deposition

H.F. Cheng, J.P. Wang, Y.C.
Linz, and I.N. Lin

MOCVD of layered perovskite films
by liquid delivery

G. Doubinina, J.F. Roeder, P.C.
van Buskirk, and A.I. Kingon

Effects of post-annealing on the
leakage and dielectric properties of
sputter-deposited Pt/
(Ba0.5Sr0.5)TiO3 /Pt thin film
capacitor

Y. Fukuda, K. Numata, K. Aoki,
and A. Nishimura

Quantum-size effect in sol-gel
derived ferroelectric Bi4Ti3O12
films

H. Gu, D. Bao, A. Kuang, and X.
Li

Structural characterization of sol-gel
PZT thin films

S.A. Impey, R.W. Whatmore, Z.
Huang, N.M. Shorrocks, and A.
Patel

Thin film deposition of barium
strontium titanate (BST) by
metallorganic decomposition
(MOD) technique

P. Jana and R.K. Pandey

Effect of DC bias field on the
dielectric properties of KTN

H. Khemakhem, J. Ravez, and A.
Daoud

Influence of different lead precur-
sors on the microstructure and
properties of sol-gel thin films

M. Kosec, U. Delalut, V. Bobnar,
and G. Drazic

Study of DC conduction behavior of
barium strontium titanate thin films

S.B. Krupanidhi

Electrical characterization of sol-gel
derived PZT and PLZT thin films

R. Kurchania and S.J. Milne

Ferroelectric field effect in
(La,Sr)CoO3/Pb(Zr,Ti)O3
heterostructures

J. Lee and S. Kim

Anomalous imprint characteristics
of Bi4Ti3O12 thin films grown by
pulsed laser deposition

J. Lee, B.H. Park, T.W. No, W.
Jo, and C-Y. Kim

Coherent coupling in ferroelectric
superlattices

S. Li, J.A. Eastman, J. Vetrone,
R.E. Newnham, and L.E. Cross

Preparation of Pb(Zr,Ti)O3 thin
films on TiNi SMA substrates by
sol-gel processing

X.S. Li, Q.F. Liu, J.R. Cheng,
and Z.Y. Meng

Rejuvenation of fatigued sol-gel

derived ferroelectric PZT thin films
Y. Liu and P.P. Phule

PZT thin film preparation on Pt/Ti
electrodes by RF magnetron sputter-
ing

D.X. Lu, E.M.W. Wong, E.Y.B.
Pun, and Z.Y. Lee

Preparation and properties of
Bi4Ti3O12 thin films by electron
cyclotron resonance (ECR) sputter-
ing

H. Maiwa and N. Ichinose

Microstructure and ferroelectric
properties of sol-gel PZT thin films
on nickel alloy electrode for use
with soda-lime glass substrate

T. Ogawa, N. Ujiie, and K.
Hukuta

Improvement in fatigue properties
of ferroelectric Bi4Ti3O12 thin films
by heat treatment in O2 gas at high
pressure

S. Okamura, A. Kakimi, S. Ando,
Y. Yagi, K. Mori, and T.
Tsukamoto

Preparation of PbZr0.5Ti0.5O3 films
and powders by the sol-gel process

M. Ozenbas

Temperature-dependent fatigue in
ferroelectric PZT thin films

E.N. Paton, S.A. Mansour, and A.
Bement, Jr.

Dielectric anomalies in epitaxial
ferroelectric thin films: Possible
way to DRAM

N.A. Pertsev

Ferroelectric thin films with polar-
ization gradients normal to the
growth surface

-- continued from page 12
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N.W. Schubring, J.V. Mantese,
A.L. Micheii, and A.B. Catalan

Electrical properties of (Pb,Zr)TiO3
thin films on Ir and IrO2 electrodes
by MOCVD

M. Shimizu, H. Okino, H.
Fujisawa, and T. Shiosaki

Structural and ferroelectric proper-
ties of RF magnetron sputtered
SrBi2Ta2O9 thin films

T.K. Sonia, J.K. Lee, and H.J.
Jung

Processing and properties of in-situ
pulsed laser deposited PMN-PT thin
films

C. Tantigate and A. Safari

Dielectric property evaluation of
barium strontium titanate thin films
prepared by a sol-gel technique

D.M. Tahan, A. Safari, and L.C.
Klein

Dielectric and ferroelectric charac-
terization of sol-gel derived Ca-
doped PbTiO3 thin films

G. Teowee, K. McCarthy, C.D.
Baertlein, E.K. Franke, J.M.
Boulton, T.P. Alexander, and
D.R. Uhlmann

Domain structure of PbTiO3 films
grown on vicinal (001) SrTiO3

C.D. Theis and D.G. Schlom

Pulsed-laser-deposited SrxBiyTa2O9
for nonvolatile memories

D. Thomas, S. Werner, O.
Auciello, S.K. Streiffer, and A.I.
Kingon

Fabrication of BaTiO3/SrTiO3
artificial superlattice and its dielec-
tric properties

T. Tsurumi, S. Mitarai, S.M.

Nam, Y. Ishibashi, and O.
Fukunaga

Influence of annealing treatment on
the ferroelectric and piezoelectric
properties of PZT thin films grown
on silicon substrates by sputtering

G. Velu, D. Remiens, P. Tronc,
E. Cattan, and B. Thierry

Piezoceramic sensors for
photoacoustic microscopy

E. Vertsanova, I. Krivokon, S.
Selivanov, B. Tsyganok, and Y.
Yakimenko

Fatigue and retention properties of
ferroelectric PZT/YBCO
heterostructures

N.J. Wu, H. Lin, A.R.
Zomorrodian, T.Q. Hung, D. Liu,
and A. Ignatiev

Properties of sol-gel derived lead
zirconate titanate thin films on
platinum-coated silicon substrates

F. Xu and S. Trolier-McKinstry

Characterization of Ru/(Ba,Sr)TiO3/
Ru capacitors for giga-scale integra-
tion

D.Y. Yaniz, M. Vellaikal, R.R.
Woolcott, Jr., S.K. Streiffer, and
A.I. Kingon

Dynamical simulation of composite
ultrasonic transducers

W. Cao

Vibration modes of PZT hollow
sphere transducers

S. Alkoy, A. Dogan, A.C. Hladky,
J.K. Cochran, and R.E.
Newnham

Processing of piezocomposites via
fused deposition technique

A. Bandyopadhyay, R.K. Panda,

V.F. Janas, M.K. Agarwala, R.
van Weeren, A. Safari, and S.C.
Danforth

Preparation and properties of PZT/
PbTiO3 ceramic composite

H. Banno and N. Sugimoto

Ferroelectric properties and octahe-
dral geometry relationship in
rhombohedral perovskites

A. Beitollahi and N.W. Thomas

Large area piezoelectric composite
arrays from distorted reticulated
ceramics

M.J. Creedon and W.A. Schulze

The piezoelectric ceramic material
for ultrasonic flowmeters

A.Ya. Dantsiger, O.N.
Razumovskaya, L.A.
Reznitchenko, P.A. Shalamov,
S.I. Dudkina, and V.A. Servuli

Statistical subspace method for
biological tissue classification using
B-mode image data

I. Diouf, J.L. Miller, K. Watkin,
and M.F. Chen

Matching layer studies in composite
transducers

M.R. Draheim and W. Cao

Highly effective piezolectric ce-
ramic materials for underwater
radiation and reception

S.I. Dudkina, A.Ya. Dantsiger,
L.A. Reznitchenko, O.N.
Razumovskaya, N.V. Derunova,
V.A. Servuli, and L.A. Shilkina

Properties and application of
piezoelectric glass-ceramics BaO-
SrO-TiO2-SiO2

D. Fei and D. Zhenya
-- continued on page 15
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Recent developments in 1-3
piezocomposite transducer fabrica-
tion

D. Fiore, R. Gentilman, H.
Pham-Nguyen, W. Serwatka, P.
McGuire, and L. Bowen

Suppression of the parasitic
pyrosignal in piezoelectric sensors
and hydrophones

A.A. Grekov, A.V. Gorish, Yu.N.
Koptev, S.O. Kramarov, and A.A.
Kuprienko

Piezogran 0-3 composite trans-
ducer

M. Kahn, D. Lewis, and M.
Chase

Principle of conformity as applied to
sensitive elements of pickup units
containing metallic components

Yu.N. Koptev, A.V. Gorish, and
A.A. Kuprienko

High-frequency ultrasonic transduc-
ers using relaxor and single crystal
ferroelectrics

P.D. Lopath, K.K. Shung, S-E.
Park, and T.R. Shrout

Automated optimal border detection
and contour extraction from fetal
ultrasonic images

E. Lu and K.L. Watkin

Development of ultrafine-scale
piezoelectric fibers for use in high-
frequency 1-3 transducers

R.I. Meyer, Jr., S. Yoshikawa,
and T.R. Shrout

Fabrication and properties of fine-
scale 1-3 piezocomposites by
modified lost mold method

R.K. Panda, V.F. Janas, and A.
Safari

Analysis of random composites
using FEA

W. Qi and W. Cao

Effect of Ba doping on PZT Moonie
actuators

K.V.S. Ramam, V.V.N. Acharva,
K. Trinath, N.S. Prasad, and A.
Bhanumathi

Application of artificial neural
networks in materials science

K. Sambasiva Rao and R.
Sambasiva Rao

Porous ferroelectric ceramics for
ultrasonic transducers applications

A.N. Rybjanets and L.N.
Tatarenko

Composite ultrasonic transducers
for medical imaging and NDE

A.N. Rybjanets, L.N. Tatarenko,
E.S. Miroshnichenko, and E.S.
Tsikhotsky

Engineering of fine structured 2-2
and 2-0-2 piezoelectric ceramic/
polymer composites by tape casting

R.P. Schaeffer, V.F. Janas, and
A. Safari

PZT microrod composite ultrasonic
transducers

M.T. Strauss, M.V. Parish, and
D. Oullette

Development and acoustical perfor-
mance of composite hydrophones

R.P. Tandon and R. Singh

Ceramic-metal composite transduc-
ers for underwater acoustic applica-
tions

J.F. Tressler, W. Cao, K. Uchino,
and R.E. Newnham

High-temperature ultrasonic trans-

ducers for monitoring refractory
wall thickness

S. Viswanathan and S.M. Pilgrim

Requirements of piezoelectric
ceramics for medical ultrasound
transducers

D. Waller, J. Chen, and T.R.
Gururaja

Dielectric and ferroelectric proper-
ties of 1-3 composites containing
thin PZT fibers

W. Watzka, S. Seifert, H. Scholz,
D. Sporn, and A. Schonecker

Piezoelectric properties of hot-
pressed Pb(Sc0.5Nb0.5)O3-PbTiO3
system

T. Yamamoto and Y. Yamashita

PVDF/SiO2 electronic flexible
hybrid composite films

D. Yang, W. Bei, Y. Jiang, Z. Wu,
and S. Wang

The complete piezoelectric-dielec-
tric and elastic matrix of 1-3 piezo-
electric ceramic/polymer composites

S. Sherrit, H.D. Wiederick, B.K.
Mukherjee, B.G. Pazol, and L.J.
Bowen

Scanning electron acoustic micros-
copy of ferroelectrics

B.Y. Zhang, F.M. Jiang, Y. Yang,
and Q.R. Yin

Determination of the polarization
distributions in ferroelectric copoly-
mer films using thermal pulse
method

G.W. Yang, Y.W. Wong, and C.L.
Choy

Dielectric properties of sol-gel
-- continued on page 16
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derived ZnO thin films
T.P. Alexander, T.J. Bukowski,
D.R. Uhlmann, G. Teowee, and
K.C. McCarthy

Properties of ferroelectric polymers
under high pressure and shock
loading

F. Bauer, G. Samara, and R.A.
Graham

Preparation and characterization of
sol-gel derived Bi3Ti4O12 thin films

T.J. Bukowski, T.P. Alexander,
D.R. Uhlmann, G. Teowee, and
K.C. McCarthy

Memory behavior of some ferro-
electric films

H.V. Tiwary and G.K. Tiwary

Integrated varistor-capacitor ceram-
ics

F.J. Toal, J.P. Dougherty, and
C.A. Randall

Domain kinetics in thin films during
superfast switching

V.Ya. Shur, N.Yu. Ponomarev,
A.L. Subbotin, N.A.
Tonkachyova, V.V. Volegov, and
S.D. Makarov

Sol-gel synthesis of crack-free thin
films of calcium lead titanate

S. Chewasatn, N. Pankarddee, L.
Chotimongkol, and S.J. Milne

The effect of annealing temperature
on the formation of SrBi2Ta2O9
(SBT) thin films

D. Ravichandran, K. Yamakawa,
R. Roy, A.S. Bhalla, S. Trolier-
McKinstry, R. Guo, and L.E.
Cross

BaxSr1-xTiO3 (BST) thin films
made by two-step PE-

MOCVD techniques
T. Li, R. Stall, S. Liang, and Y.
Lu

A novel MOCVD machine for
ferroelectric thin films

T. Li and R. Stall

Improved piezoelectric ceramic/
polymer composites for hydrophone
applications

C. Cui, R.H. Baughman, Z. Iqbal,
T.R. Kazmar, and D.K.
Dahlstrom

Electrooptics, Displays, Infrared
Imaging, Processing, Novel
Manufacturing, and Electrome-
chanical Control

Sol-gel deposition of PZT thin films
on ceramic ZrO2 substrates

K.G. Brooks, M. Kohli, T.
Maeder, I. Reaney, A. Kholkin,
P. Muralt, and N. Setter

Antimony sulfo-iodide thin films for
pyroelectric and pyrooptic detector
applications

N. Solayappan, R.K. Pandey, and
U. Varshney

Domain-like organizations in
ferroelectrics and antiferroelectrics
containing quenched randomness

D. Viehland, J-F. Li, X.H. Dai,
and Z. Xu

Effect of particle size on the pyro-
electric properties of Pt/P(VDF-
TrFE) 0-3 nanocomposites

Y. Chen, H.L.W. Chan, and C.L.
Choy

Pyroelectric properties of PZT (95/
5) thin films on Pt/Si substrates

J. Huang, J. Lian, and R.C.
Buchanan

Dielectric and pyroelectric in the
La-doped 0.45Pb(Mg1/3Ta2/3)O3-
0.55PbZrO3 system

Y.J. Kim and S.W. Choi

Some aspects of electron-conforma-
tion interactions in polymer
pyroelectrics

A.F. Klinskikh and N.N. Matveev

High-resolution monochromatic
synchrotron X-radiation diffraction
imaging of triglycine sulfate (TGS)
crystals

R.B. Lal, A.K. Batra, and B.
Steiner

Observation of large unexpected
amplitude-dependent piezoelectric
coefficients and loss factors in
relaxor ferroelectrics

J-F. Li, D. Viehland, and D.
Payne

SHG thermal imaging in ferroelec-
tric media

G. Liberts and V. Zauls

Preparation of pyroelectric thick
ceramic film and its application on
single-element IR detector

R.B. Liu, S.W. Lin, C.F. Qu, C.H.
Yao, Y.H. Jin, Y.S. Lin, Y.R.
Zhang, Z.M. Wang, and L.H.
Zhang

Exoelectron emission from ferro-
electric material stimulated by the
motion of one domain wall

P.V. Loginov, T.V. Sidorkina,
and A.M. Savvinov

Pyroelectric properties of
polydimethylsiloxane-based com-
posite materials

N.N. Matveev and A.F.
Klinskikh

-- continued on page 17

ISAF '96 PAPERS
-- continued from page 15



17

Spring 1997Ferroelectricity Newsletter

Quartz temperature and pressure
sensors

Y.M. Poplavko and L.P.
Pereverzeva

Pyroelectric films integrated with
CCD structures

A.S. Sigov, V.V. Chemokozhin,
E.G. Elkin, M.I. Maleto, and E.P.
Pevtsov

Structure and properties of rapid
thermal annealed (RTA) BaTiO3
thin films on silicon

J.E. Sundeen, R.D. Roseman, and
R.C. Buchanan

Electrooptical and photorefractive
devices for optical information
processing systems

A.A. Berezhnoy

Phase-conjugate mirrors based on
doped SBN crystals

N.V. Bogodaev, L.I. Ivleva, N.M.
Polozkov, and V.V. Osiko

Optical inhomogeneity in LiNbO3
crystals with high optical damage
resistance

N.I. Derjugina, I.M. Zaritskii,
V.M. Gaba, D.Yu. Sugak, A.O.
Matkovskii, and K. Polgar

Effects of annealing on aging
properties on PMN-0.1PT ceramics
doped by transition-metallic ions

Y. Wang, A. Straw, Y.C. Chan,
Z.L. Gui, and L.T. Li

Crystal growth of BaTiO3 by the
TSSG method and its thermal poling

A. Kawabata, K. Yamamoto, Z.
Chen, and M. Adachi

Structural phase diagram of stressed
HxLi1-xNbO3

Y.N. Korkishko and V.A. Fedorov

Optical spatially distributed com-
puter-based information system

S.O. Kramarov and S.V. Sokolov

Nonlinear properties of piezoelectric
transducers under high electric field

V.D. Kugel, Q. Zhang, B. Xu, Q.
Wang, S. Chandran, and L.E.
Cross

Fatigue and electric field induced
cracking in PLZT ceramics

A. Levstik, C. Filipic, V. Bobnar,
and M. Kosec

Optical second harmonic generation
as a probe for thin ferroelectric
ceramic films

E.D. Mishina, A.S. Sigov, K.A.
Vorotilov, O.A. Aktsipetrov, A.A.
Fedyanin, D.A. Klimkin, A.A.
Nikulin, M.A.C. Devillers, and T.
Rasing

Q-switching of Er:YAG (2.9 µm)
solid state laser by PLZT
electrooptic modulator

M. Ozolinsh, K. Stock, R. Hibst,
and R. Steiner

Influence of microstructure on
electrooptical performance in
polycrystalline ferroelectric thin
films

B.G. Potter, Jr., M.B. Sinclair,
and D. Dimos

Electrically poled domain grating in
KTiOPO4 frequency doublers

G. Rosenman, A. Skliar, M.
Oron, and M. Katz

Nonlinear electrical and electrooptic
studies of highly oriented KTN/
SrTiO3 (111), KTN/SrTiO3 (100)
thin films

R.V. Saburova and S.A. Yumatov

Mirrors which guided reflectivity
O.A. Senichkina and A.A.
Berezhnoy

Radiation effects on optical and
dielectric properties of PLZT and
PSN ceramics

A. Sternberg, L. Shebanovs, E.
Birks, A. Spule, P. Kulis, H.W.
Weber, H. Klima, F.M.
Sauerzopf, and U. Ulmanis

Dye-doped ferroelectric crystals
J.A. Subramony, S.H. Jang, and
B. Kahr

Optical properties of Au and Pt-
doped PLT 28 films

G. Teowee, J.M. Boulton, K.C.
McCarthy, T.J. Bukowski, and
D.R. Uhlmann

Optical waveguides of some ferro-
electric films

H.Y. Tiwary and G.K. Tiwary

Ferroelectric PLZT thin films
deposited by RF triode magnetron
sputtering for spatial light modula-
tors

B. Tunaboylu, P.C. Harvey, F.
Deng, C. Fan, and S. Esener

Practical applications of the LiNbO3
crystals doped with "damage-
resistant" impurities Mg, Zn, In

T.R. Volk, M. Woehlecke, N.V.
Razumovski, and N.M. Rubinina

Preparation and optical property of
erbium-doped laser glass by sol-gel
process

S.S. Wang, Y. Zhou, H.L. Liu,
C.P. Luo, and X. Yao

Growth and photorefractive proper-
-- continued on page 18
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ties of (Cu,Ce)-doped KNSBN
crystal

Y.L. Zhang, E.Y.B. Pun, L.P. Shi,
E.M.W. Wong, and D. Mo

Pyroelectric and piezoelectric
sensors based on thin ferroelectric
PZT films

S.V. Biryukov, A.A. Bakirov, Yu.I.
Golovko, and A.Yu. Sonin

Processing of PZT piezoelectric thin
films for microelectromechanical
systems

M. Hendrickson, T. Su, S.
Trolier-McKinstry, and R.J. Zeto

Preparation of hard and soft lead
zirconate titanate thin films by
pulsed laser deposition on flat and
curved surfaces

J.L. Lacey and S. Trolier-
McKinstry

Morphotropic phase boundaries in
the Pb(Sc1/2Nb1/2)O3-Pb1-xLaxTi1-x/

4O3 system
M. Adachi, T. Toshima, H.
Yachisaka, and A. Kawabata

Effects of MnO2 addition on the
structure and piezoelectric proper-
ties in Pb(Yb1/2Nb1/2)O3-PbTiO3
ceramics near MPB

H. Lim and W.K. Choo

A comparison of the properties of
(1-x)PMN--xPT ceramics near the
morphotropic phase boundary
prepared by sol-gel and columbite
precursor methods

G. Farrey, J. Kelly, and A. Safari

Effect of tungsten additions on
field-induced piezoelectric proper-
ties of Pb(Mg1/3Nb2/3)O3-PbTiO3
ceramics

W. Huebner, W.R. Xue, and P.W.
Lu

Effect of barium doping on the
field-induced piezoelectric proper-
ties of Pb(Mg1/3Nb2/3)O3 ceramics

W. Huebner, P.W. Lu, and W.R.
Xue

Thermomechanical properties of
PMN-based electrostrictors

S.P. Leary and S.M. Pilgrim

Comparison of theoretical and
experimental coupling of PMN
electrostrictors

S.T. Mangin, S.P. Leary, and
S.M. Pilgrim

Domain-related phase transitions in
lead zinc magnesium niobate relaxor
ferroelectric single crystals

M.L. Mulvihill, L.E. Cross, K.
Uchino, and W. Cao

Piezoelectric properties of Pb(Mg1/

3Nb2/3)O3-PbTiO3-PbZrO3 ceram-
ics on high-powered occasion

X.Y. Tan, P.W. Lu, and W.R. Xue

Ways to enhance the electrostrictive
properties of PMN-based materials

X.L. Lu, W.R. Xue, and P.W. Lu

The influence of PbTiO3 content on
the field-induced piezoelectric
properties of Pb(Mg1/3Nb2/3)O3
ceramics

W.R. Xue, P.W. Lu, and W.
Huebner

Influence of sintering temperature
and microstructure on field-induced
piezoelectric properties of Pb(Mg1/

3Nb2/3)O3-PbTiO3 ceramics
W.R. Xue, P.W. Lu, and W.
Huebner

The use of the effect of "remember-
ing" the dispersive crystalline state
in the piezoceramics fabrication
technology

A.A. Grekov, S.O. Kramarov,
L.M. Katsnelson, Yu.V. Dashko,
T.G. Protsenko, A.V. Zhdanov,
and A.N. Kovalenko

Strong field susceptibility of
electrostrictive ceramics

N.K. Yushin and E.P. Smirnova

A piezoelectric generator for in-
flight electrical powering of projec-
tile guidance systems

D. Segal and I. Bransky

Dielectric, piezoelectric, and
pyroelectric constants for lead-
indium-niobate based ceramics

E.F. Alberta and A.S. Bhalla

Effects of quenching on the ferro-
electric and piezoelectric response
of poly(vinylidene fluoride
trifluoroethylene) copolymers

M.C. Christie, J.I. Scheinbeim,
and B.A. Newman

Direct bonding of piezoelectric
materials on Si

K. Eda, Y. Tomita, M. Sugimoto,
T. Ogura, A. Nanba, Y. Taguchi,
and O. Kawasaki

A comparative study on the kinetics
of hydrothermally derived
perovskite-type materials

B.L. Gersten, M.M. Lencka, R.E.
Riman, G. Skandan, and B.H.
Kear

Enhanced reactivity of ceramic --
precursors via engineered
mixedness

E.A. Gulliver, R.E. Riman, and
-- continued on page 19
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-- continued on page 20

P.R. Mort III

Effects of the additions of various
metal oxides on the low-temperature
sintering and the electrical proper-
ties of PZT

S. Kaneko, K. Murakami, D.
Mabuchi, T. Kurita, and N. Niwa

Process for alkoxide-derived PZT
thin film multi-seeding layers

M.B. Othman, H. Suzuki, K.
Murakami, S. Kaneko, and T.
Hayashi

Hydrothermal synthesis of PZT
using organic mineralizers

I. Petrovic, M.M. Lencka, A.
Anderko, and R.E. Riman

Influence of domain and microstruc-
ture on properties of ferroelectric
ceramic cathode

V.N. Rudkovskii, V.Z. Borodin,
E.I. Eknadiosiants, and V.G.
Smotrakov

The study of composite effects of
functional ceramics and its potential
applications

Y.L. Wang, R.D. Roseman, and
R.C. Buchanan

Effect of processing conditions on
the hydrogen-bonded sheet structure
and polarization of nylon 11 films

S-L. Wu, J.I. Scheinbeim, and
B.A. Newman

Ferroelectric phase transition of
PbTiO3 ultrafine particles prepared
by sag method

L. Yongxiang, M. Aifen, L. Gang,
and S. Ping

Perovskite formation and dielectric
properties of PFW-PFT system

B.H. Lee, N.K. Kim, J.J. Kim,

and S.H. Cho

Characterization of the linear and
nonlinear dynamic performance of
rainbow actuators

S. Chandran, V.D. Kugel, and
L.E. Cross

The "cymbal" electromechanical
actuator

A. Dogan, J.F. Fernandez, K.
Uchino, and R.E. Newnham

Reliability studies on the bonding
materials for composite actuators

A. Dogan, S. Yoshikawa, J.
Dosch, and G. Lesieutre

The strain response of ferroelectric
multilayer actuators under combined
action of applied electric field and
uniform load

E. Klotins, K. Kundzins, A.
Sternberg, V. Zauls, B. Anderson,
and A. James

Multilayered, multifunctional
ceramic devices

T.F. McNulty, V.F. Janas, and A.
Safari

The effects of microstructure on the
performance of PLZT rainbow
ceramics

Y. Moon, G. Li, and G.H.
Haertling

Antiferroelectric-to-ferroelectric
phase switching PLZTS ceramics II.
The effect of pre-stress conditions
on the strain behavior

M.J. Pan, S.E. Park, K.
Markowski, L.E. Cross,and S.
Yoshikawa

Reliability of ceramic actuators
K. Uchino

Characteristics of shear mode
piezoelectric actuator

Q. Wang, B. Xu, V.D. Kugel, and
L.E. Cross

The effects of excess PbO addition
on the processing and properties of
tape cast PLZT rainbow actuators

D.E. Dausch

"Brain sand" -- piezoelectric crystals
in the pineal gland of the brain

S.B. Lang, A.A. Marino, and G.
Berkovic

Isovalent and aliovalent substitution
in A-site cations of Bi0.5Na0.5TiO3
for piezoelectric applications

A. Herabut and A. Safari

Anomalous permittivity in fine-
grained barium titanate capacitors

S.P. Ostrander and W.A. Schulze

Ferroelectric glass ceramic
Y. Xi, Y. Kui, and Z.L. Ying

Grain-oriented technology of
piezoelectric ceramics

K. Okazaki

Fabrication of dense lead
metaniobate ceramics

Y. Narendar, G.L. Messing, and
M.L. Megherhi

Reactive ion-beam etching of
ferroelectric materials using an RF
inductively coupled ion beam source

K. Williams, A. Hayes, S.
DiStefano, and E. Ostan

Pyroelectric current of relaxor
ferroelectrics

Y. Wang and I-W. Chen
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Energy Storage, Wireless, Elec-
tromechanical Control, and
Sensors
Preparation and characterization of
PLT thin films

M. Alguero, L. Pardo, and M.L.
Calzada

Microstructure development in PZT
ferroelectric thin films during
annealing

P. Aungkavattana and S. Trolier-
McKinstry

Thermal processing issues in the
fabrication of sol-gel derived PZT
thick films

H.D. Chen, K.K. Li, C.J. Gaskey,
and L.E. Cross

Removal of pyrochlore phase from
polycrystalline (Pb(Mg,Ni)1/3Ta2/

3)O3 through processing methods
W.S. Dabney and S.M. Pilgrim

Dielectric response of MLCs to step
drive

J.P. Dougherty and B.J. Roberts

Investigation of dielectric and
electrostrictive properties of tungs-

ten-doped Pb(Mg1/3Nb2/3)O3-
PbTiO3 ceramics

P.W. Lu, W.R. Xue, and W.
Huebner

Temperature dependence of the
pyro- and photoelectric response of
the Sn2P2S6 films

O.V. Malyshkina, A.A.
Bogomolov, A.V. Solnyshkin, I.P.
Raevsky, N.P. Protzenko, and
D.J. Sandjiev

Size effects in BaTiO3 glass-
ceramic systems

D. McCauley, R.E. Newnham,
and C.A. Randall

Microstructure and ferroelectric
properties of fine-grained BaxSr1-

xTiO3 thin films prepared by
metallorganic decomposition

M.S. Mohammed, R. Naik, J.V.
Mantese, N.W. Schubring, A.L.
Micheli, and A.B. Catalan

Effect of rare earth ions on dielectric
and ferroelectric properties of
Sr6Ti2Nb8O30 ceramics

K. Sambasiva Rao and S. Murali
Mohana Rao

Formation of domain structure in
ferroelectrics in the presence of
screening of polarization by charges
on surface states and free charges in
the bulk of a crystal

A.S. Sidorin, B.M. Darinsky, and
A.S. Sigov

Electron emission and processes of
switching in ferroelectrics

A.S. Sidorkin, P.V. Loginov, A.M.
Savvinov and A.Yu. Kudzin

Reduction-resistant high-purity
BaTiO3 for base metal compatibility

D.I. Spang, I. Burn, and A. Safari

Synthesis and characterization of
novel Bi2O3-TiO2-SrB4O7 glasses

K.B.R. Varma and M.V. Shankar

Structure and dielectric characteris-
tics of 0.50Bi2O3-0.25V2O5-
0.25SrB4O7 glass-ceramics

M.V. Shankar and K.B.R. Varma

Performance of doped PZT for high
QmSAW applications

J.A. Chediak and S.M. Pilgrim

The analysis of properties of ferro-
piezoelectric ceramic materials
using the data bank

A.Ya. Dantsiger, L.A.
Reznitchenko, O.N.
Razumovskaya, S.I. Dudkina,

N.V. Dergunova, S.V.
Gavrilyatchenko, V.A. Servuli,
and A.P. Naumov

The ways of stabilization of the
properties of ferro-piezoelectric
ceramics for filter technique

S.V. Gavrilyatchenko, V.G.
Gavrilyatchenko, and L.A.
Reznitchenko

The experimental study of the
influence of the SAW device
fabrication errors

A.N. Kalashnikov, Ya.I. Lepikh,
and A.F. Nazarenko

The effect of a complex piezoelec-
tric coupling coefficient on the
resonance and antiresonance fre-
quencies of piezoelectric ceramics

J. Kelly, A. Ballato, and A. Safari

High efficient manufacturing
method of piezoceramic materials
for filter and resonator applications

A.N. Klevtsov, L.A. Reznitchenko,
A.N. Rybjanets, S.V.
Gavrilyatchenko, and O.N.
Razumovskaya

Large area SrTiO3 thin films for
active microwave applications
grown by pulsed laser deposition

L.A. Knauss, J.S. Horwitz, J.M.
Pond, K.S. Grabowski, C.H.
Mueller, and D.B. Chrisey

The application of ferro-piezoelec-
tric ceramics of different composi-
tion in SAW devices

Y.I. Lepikh, V.I. Makarov, O.N.
Razumovskaya, A.N. Klevtsov,
and L.A. Reznitchenko

Highly oriented PNZT ferroelectric
thin films on Pt/Ti/SiO2/Si sub-
strates -- continued on page 21
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W.G. Luo, A.L. Ding, X.P. Qu,
J.B. Xu, K.T. Chan, and I.H.
Wilson

Applicability of effective medium
theory to ferroelectric/ferrimagnetic
composites with composition and
frequency-dependent complex
permittivities and permeabilities

J. Mantese, A. Micheli, D.
Dungan, N. Schubring, C.
Callewaert, R. Geyer, J. Baker-
Jarvis, and J. Grosvenor

Particle size dependent high fre-
quency dielectric properties of
BaTiO3

M.P. McNeal, S.J. Jang, and
R.W. Newnham

Ferroelectrics as microwave-
absorbent packaging

L.P. Pereverzeva and Y.M.
Poplavko

Solid solutions based on NaNbO3
and the possibilities of the applica-
tion in piezoelectronics

L.A. Reznitchenko, N.V.
Dergunova, G.A. Geguzina, O.N.
Razumovskaya, and L.A. Shilkina

Piezoceramic material for high-
frequency SAW applications

L.A. Reznitchenko and A.N.
Rybjanets

Optical and electrical studies of
novel ferroelectric composites for
use in phased array antennas

L.C. Sengupta, E. Ngo, J.
Synowczynski, and S. Sengupta

Microwave properties of composite
ceramic phase shifter materials

L.C. Sengupta, S. Sengupta, E.
Ngo, and R. Geyer

Fabrication and optical characteriza-
tion of thin film composites for
coplanar phase shifters

S. Sengupta and L.C. Sengupta

Reactive ion etching of barium
strontium titanate/oxide composites

S. Stowell, S.B. Desu, and S.
Sengupta

Microwave dielectric properties of
MgTiO3 ceramics

D.C. Woo, H.Y. Lee, T-H. Kim,
S-J. Lee, J-R. Park, and T.G.
Choy

A study of PNZT ferroelectric thin
films by scanning probe microscopy

J.B. Xu, W.G. Luo, A.L. Ding,
X.P. Qu, K.T. Chan, and I.H.
Wilson

Single crystals of magnetoplumbite
structure grown by laser-heated
pedestal growth technique

M. Yao, R. Guo, and A.S. Bhalla

Microstructures and growth mecha-
nism of PbTiO3 ultrathin films
prepared by sol-gel process

Q.F. Zhou, J.B. Xu, H.K. Wong,
I.H. Wilson, and J.X. Zhang

X-ray structural studies of size
effects in aerosol decomposed
barium titanate powders

E.K. Akdogan, A. Safari, J.
Brewster, and T.T. Kodas

Improvements in the production of
continuous piezoelectric fibers for
sensor/actuator applications

J.D. French, G.E. Weitz, J.E.
Luke, R.B. Cass, B. Jadidian, V.
Janas, and A. Safari

Acoustic emission (AE) measure- -- continued on page 22
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ment in piezoelectric ceramics
H. Aburatani and K. Uchino

The influence of dopants on the
properties of modified lead calcium
titanate ceramics

A. Ahmad, T.A. Wheat, A.G.
McDonald, M. Hirsch, S.E.
Prasad, S. Varma, and B.G.
Gopalan

The effect of dielectric constant on
particle-particle attraction in
electrorheological fields

C.P. Bowen and C.A. Randall

Templated grain growth of textured
Sr2Nb2O7

B. Brahmaroutu, U. Selvarai,
G.L. Messing, and S. Trolier-
McKinstry

Electrophysical parameters of
piezoelectric PCR-type materials in
a wide temperature range

N.V. Dergunova, A.Ya.
Dantsiger, and L.A. Reznitchenko

Electromechanical properties of
(Nd,Zr)-doped BaTiO3 ceramics

K.R. Eufinger and R.C.
Buchanan

Flexure-electrical effect in ferroelec-
tric and paraelectric ceramics with
perovskite structure

S.A. Gridnev

New piezoelectric ceramics with a
large anisotropy of piezoelectric
coefficient

S.A. Gridnev and S.P. Ostapenko

Piezoelectric and dielectric proper-
ties of ceramics in the ternary system
on the base of bismuth zinc
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The effect of doping and grain size
on electrostriction in
PbZr0.52Ti0.48O3

V. Sundar, N.C. Kim, R.
Yimnirun, C.A. Randall, and
R.W. Newnham

Synthesis and characterization of
cryogenic perovskite

A.J. Vigliotti and S.M. Pilgrim

Fabrication of textured Bi4Ti3O12
by templated grain growth

S.C. Zhang, U. Selvarai, M.
Yokoyama, G.L. Messing, and S.
Trolier-McKinstry

Resonant modes, acoustic imped-
ance, and surface vibration profiles
of periodic piezoceramic-polymer
composite plates

X. Geng, Q.M. Zhang, and J.
Yuan

Variation of the complex piezoelec-
tric parameters of thin ceramic disks
during poling

A.M. Gonzalez, L. Pardo, and C.
Alemany

Dielectric properties of
electrostrictive polyurethane as a
function of temperature, frequency,
and pressure

C.H. Kim, J. Su, Q. Zhang, and
L.E. Cross

Diffusion-stimulated polarization
inversion in LiNbO3 crystals

V.D. Kugel and G. Rosenman

Driven structures using piezoelectric
coatings

R. Noteboom, M. Sayer, and D.A.
Barrow

Electrical model for a nonlinear

Dielectric and ferroelectric proper-
ties of modified Ba6Ti2Nb8O30
ceramics

K. Sambasiva Rao and S. Murali
Mohana Rao

Ferroelectric properties of modified
Ba2LiNb5O15 ceramics

K. Sambasiva Rao and S. Murali
Mohana Rao

The high-temperature piezoelectric
ceramics based on Bi-containing
compounds

L.A. Reznitchenko, N.V.
Dergunova, and O.N.
Razumovskaya

Nanocomposite versus monophasic
processing of some layered
perovskite ferroelectrics

A.I. Robin, A.V. Prasada Rao,
and S. Komameni

Polycrystalline ferroelectrics: Basic
research on a surface acoustic wave
device

A.N. Rybjanets and A.V. Turik

Inverse piezoelectric effect
nonlinearity

S.A. Selivanov, Y.I. Yakimenko,
and Y.M. Poplavko

Aging and degradation of porous
oxygen-containing ferroelectric
ceramics

A.S. Sidorkin

Temperature-frequency dependence
of electrostrictive properties of
polyurethane elastomer

J. Su, C.H. Kim, V.D. Kugel, Q.
Zhang, R.Y. Ting, and R. Capps

Effects of ZrO2 spheroids in PZT on
piezoelectric properties

S. Sugihara and M. Fujita -- continued on page 23
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zirconate-lead titanate solid solution
S.A. Gridnev and S.P. Ostapenko

Single crystal fibers of rare earth
ortho-niobate: Growth ferroelastic
property and domain studies

R. Guo, Y. Jiang, A.S. Bhalla,
and L.E. Cross

Ferroelectric ceramics in the BiZn1/

2Zr1/2O3-PbTiO3 system
S.A. Gridnev and S.P. Ostapenko

Processing and structure-property
relationships for fine-grained PZT
ceramics

W.S. Hackenberger, C.A.
Randall, N. Kim, W. Cao, and
T.R. Shrout

The piezoelectric, pyroelectric, and
photoelectronic properties of PLZT
rainbow ceramics

G. Li and G.H. Haertling

The effect of electric field on the
stress/strain response of a soft
ferroelectric ceramic

C.S. Lynch

High temperature piezoelectricity of
sodium substituted lithium niobate
ceramics

L. Pardo, P. Duran-Martin,
W.W. Wolny, J.P. Mercurio, and
B. Jimenez

Shape control using embedded
piezoelectric actuators

S.E. Prasad, J.B. Wallace, B.
Pettit, M. Giray, S. Kalaycioglu,
and E. Stenne

Hydrothermal synthesis of bismuth
titanate

A.V. Prasada Rao and S.
Komarneni
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piezoelectric transducer
R. Perez, A. Albareda, E.
Minguella, and J.L. Villar

Frequency dispersion and
nonlinearity in the material con-
stants of PVDF-TrFE copolymers in
the thickness mode

S. Sherrit, J.E. Haysom, H.D.
Wiederick, B.K. Mukherjee, and
M. Sayer

Damped-capacitance elimination of
piezoelectric vibrators for their wide
applications

Y. Tomikawa, C. Kusakabe, K.
Ohnishi, K. Sakurai, and M.
Tanaka

Design and fabrication of high-
temperature ultrasonic transducers

S. Viswanathan and S.M. Pilgrim

Electrical output performance of
PZT-based piezoelectric ceramics

C.N. Xu, M. Akiyama, K.
Nonaka, K. Shobu, and T.
Watanabe

Effect of mechanical stress on the
electromechanical performance of
PZT ceramics

Q.M. Zhang and J. Zhao

Comparative studies of AC field
dependence of "soft" and relaxor
ferroelectric behaviors

Q. Tan and D. Viehland

V-shaped PTCR properties of
(Pb,Sr)TiO3 materials prepared by
conventional, rapid thermal, and
microwave sintering processes

H.Y. Chang, I.N. Lin, Y.Y. Lin,
and C.T. Hu

Pt deposition effect for the catalyst
of the semiconducting oxygen

sensor
S-S. Cho and H-G. Kim

Microwave sintering of semicon-
ducting perovskite and their electri-
cal properties

K.S. Liu, H.Y. Chang, and I.N.
Lin

Sensors for automatic process
control of wire bonding

S.W. Or, H.L.W. Chan, V.C. Lo,
C.W. Yuen, and M. Lai

Contact resistance in PTC ther-
mistor

C.W. Park, K.H. Cho, and H.Y.
Lee

SAW sensors based on ferroelectric
ceramics

A.N. Rybjanets, A.V. Turik, and
V.D. Kats

DLTS study on (Sr0.5,Pb0.5)TiO3-
based semiconductive ceramics

S. Wan, Z. Gui, and L. Li

Effect of MnSO3 additive on the
properties of BaTiO3 ceramics for
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PTCR thermistors
Z.X. Xiong and K.Z. Baba-Kishi

Polymer-based dew-type humidity
sensor

J. Yadong, W. Zhiming, W.
Shaohong, and Y. Daben

Organic electronic crystals of sulfur
compounds system

D. Yang and W. Deng

Comprehensive database 'ACMAT'
on ferroelectrics and related materi-
als

Y.E. Cherner and M.I. Merslova

Kinetics of the field-forced transi-
tions in antiferroelectric PLZT
ceramics

V.Ya. Shur, V.P. Kuminov, G.G.
Lomakin, S.S. Beloglazov, and J.
Dougherty

Piezoelectric response of KTN in
paraelectric phase

R.K. Pattnaik and J. Toulouse

Size effects in barium titanate
M.R. Leonard and A. Safari
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CALENDAR OF EVENTS 1997

May 14-16 * Planning Workshop on Piezoelectric Crystals, Washington DC area (see p. 9)

 28-31 • FMA-14, Coop-Inn Kyoto, Kyoto, Japan

Jun 1-4 • 15th Conferenc on Crystal Growth and Epitaxy, Stanford Sierra Camp, Fallen Leaf Lake, California
(see Ferroelectricity Newsletter, Vol. 4, No. 4, p. 22)

 25-27 • 7th International Seminar on  Ferroelastic Physics (ISFP-7), Kazan, Russia (see Ferroelectricity News-
letter, Vol. 5, No. 1, p. 17)

Jul 6-11 • Gordon Research Conference on Crystal Growth and Epitaxial Thin Films.  Information: phone
+(401) 783-4011/3372, fax +(401) 783-7644, e-mail  app@gremail.grc.uri.edu

Aug  24-29 • 9th International Meeting on Ferroelectricity (IMF-9), Seoul, Korea (see Ferroelectricity Newsletter,
Vol. 4, No. 3, p. 10)

Sep 29- • 2nd European Meeting on Integrated Ferroelectrics (EMIF-2), Jouy-en-Josas, France (see Ferroelectricity
Oct 1 Newsletter, Vol. 5, No. 1, p. 19)

Preview for 1998

Mar  1-4 • 10th International Symposium on Integrated Ferroelectrics (ISIF 98), Monterey, California

Apr  6-10 • 5th International Symposium on Ferroic Domains and Mesoscopic Structures (ISFD-5), University Park,
Pennsylvania

Aug 24-27 • 11th International Symposium on Applications of Ferroelectrics (ISAF XI), European Conference on
Applications of Polar Dielectrics (ECAPD IV), and Electroceramics VI, Montreux, Switzerland

Dec 8-11 • 2nd Asian Meeting on Ferroelectrics, Singapore

SPACE SYSTEMS ACADEMIC GROUP
CODE SP
NAVAL POSTGRADUATE SCHOOL
MONTEREY, CA 93943 USA


